
0L[HG�UHVXOWV�IRU�JHQGHUHG�SDWWHUQV�LQ�FRQILGHQFH�RI�WHDP�VXFFHVV
DQG�FROOHFWLYH�HIILFDF\

$EVWUDFW

*HQGHUHG�GLIIHUHQFHV�LQ�DFDGHPLF�FRQILGHQFH�DQG�VHOI�HIILFDF\�EHWZHHQ�PHQ�DQG�ZRPHQ�DUH
ZHOO�GRFXPHQWHG��,Q�67(0�ILHOGV�DQG�VSHFLILFDOO\�LQ�HQJLQHHULQJ��VXFK�GLIIHUHQFHV�KDYH
LPSRUWDQW�FRQVHTXHQFHV�LQ�WKDW�VWXGHQWV�ORZ�RQ�WKHVH�FRQVWUXFWV�DUH�RIWHQ�PRUH�SURQH�WR�OHDYH
WKHLU�GHJUHH�SURJUDPV��:KLOH�WKLV�HYLGHQFH�EDVH�LV�IDLUO\�HVWDEOLVKHG��OHVV�LV�NQRZQ�DERXW�WKH
H[WHQW�WR�ZKLFK�PHQ�DQG�ZRPHQ�VKRZ�GLIIHUHQFHV�LQ�FRQILGHQFH�RI WHDP VXFFHVV��RU�FROOHFWLYH
HIILFDF\��ZKLFK�PD\�DOVR�EH�FRQVHTXHQWLDO�LQ�GHFLVLRQV�WR�MRLQ�DQG�SHUVLVW�LQ�GHVLJQ�WHDP
H[SHULHQFHV��RU�HYHQ�WR�VWD\�LQ�RU�OHDYH�DQ�HQJLQHHULQJ�PDMRU��HVSHFLDOO\�IRU�ILUVW�\HDU�VWXGHQWV��,Q
WKLV�DQDO\VLV��ZH�TXDQWLWDWLYHO\�LQYHVWLJDWHG�JHQGHUHG�GLIIHUHQFHV�LQ�FRQILGHQFH�RI�WHDP�VXFFHVV
DQG�FROOHFWLYH�HIILFDF\�DPRQJ�ILUVW�\HDU�HQJLQHHULQJ�VWXGHQWV�ZRUNLQJ�RQ�VHPHVWHU�ORQJ�GHVLJQ
SURMHFWV�LQ�VWDEOH�WHDPV��8VLQJ�D�VRIWZDUH�WRRO�EXLOW�WR�VXSSRUW�HTXLWDEOH�WHDPZRUN��VXUYH\�GDWD
RQ�WHDP�FRQILGHQFH�DQG�FROOHFWLYH�HIILFDF\�ZDV�FROOHFWHG�IRU�WKHVH�HQJLQHHULQJ�VWXGHQWV�DV�ZHOO
DV�IRU�VWXGHQWV�LQ�RWKHU�FRXUVHV�IRU�WKH�VDNH�RI�FRPSDULVRQ��7KUHH�KLHUDUFKLFDO�OLQHDU�PRGHOV�ZHUH
ILW�WR�WKH�GDWD�IURP�������VWXGHQWV�DFURVV����XQLTXH�FRXUVH�WHUP�FRPELQDWLRQV��7KH�UHVXOWV�ZHUH
PL[HG��,Q�WZR�RI�WKHVH�DQDO\VHV��ZH�LGHQWLILHG�VLJQLILFDQW�LQWHUDFWLRQV�EHWZHHQ�JHQGHU�DQG�WHDP
FRQILGHQFH��6SHFLILFDOO\��PHQ�JHQHUDOO\�UHSRUWHG�KLJKHU�WHDP�FRQILGHQFH�VFRUHV�WKDQ�ZRPHQ
WKURXJKRXW�WKH�WHUP�ZLWK�ZRPHQ�HYHQWXDOO\�FDWFKLQJ�XS��DQG�WHDP�FRQILGHQFH�UDWLQJV�LQFUHDVHG
IRU�PHQ�EXW�QRW�ZRPHQ�IROORZLQJ�D�OHVVRQ�RQ�LPSRVWHU�V\QGURPH��1R�JHQGHUHG�GLIIHUHQFHV�ZHUH
REVHUYHG�ZLWK�UHVSHFW�WR�D�FROOHFWLYH�HIILFDF\�VFDOH�DGPLQLVWHUHG�QHDU�WKH�PLGGOH�DQG�HQG�RI�WKH
WHUP��KRZHYHU��,Q�DOO�FDVHV��WKH�UHVXOWV�ZHUH�FRQVLVWHQW�DFURVV�FRXUVH�W\SH��HQJLQHHULQJ��EXVLQHVV�
DQG�RWKHUV��

.H\ZRUGV� FROOHFWLYH�HIILFDF\��HQJLQHHULQJ��ILUVW�\HDU VWXGHQWV��JHQGHU��WHDP�FRQILGHQFH��WHDP
VXFFHVV

,QWURGXFWLRQ

*HQGHUHG�GLIIHUHQFHV�LQ�DFDGHPLF�FRQILGHQFH�DQG�VHOI�HIILFDF\

7KH�FRQILGHQFH�ZLWK�ZKLFK�VWXGHQWV�JR�DERXW�WKHLU�DFDGHPLF�HQGHDYRUV�LV�FOHDUO\�UHODWHG�WR
LPSRUWDQW�HGXFDWLRQDO�RXWFRPHV�OLNH�OHDUQLQJ�DQG�SHUVLVWHQFH��$V�D�JHQHUDO�FRQFHSW��DFDGHPLF
FRQILGHQFH�LV�EDVHG�RQ�IHHOLQJV��HPRWLRQV��DQG�SDVW�H[SHULHQFHV�DV�ZHOO�DV�RQ�WKH�MXGJHPHQWV�RI
RQHVHOI�DQG�RWKHUV�DERXW�RQH¶V�DELOLWLHV�WR�H[HFXWH�EHKDYLRUV�WRZDUGV�GLIIHUHQW�JRDO�RXWFRPHV�>�@�
>�@��5HODWHG�WR�DFDGHPLF�FRQILGHQFH��VHOI�HIILFDF\�LV�WKH�FRQWH[W�VSHFLILF�EHOLHI�LQ�RQH¶V
FDSDELOLWLHV�WR�FRPSOHWH�D�JLYHQ�WDVN�>�@��$V�D�IRXQGDWLRQDO�LGHD�LQ�HGXFDWLRQDO�SV\FKRORJ\�
VHOI�HIILFDF\�KDV�EHHQ�ZLGHO\�VWXGLHG�DQG�VKRZQ�WR�SRVLWLYHO\�LPSDFW�DFDGHPLF�SHUIRUPDQFH�>�@�
>�@��7KH�SRVLWLYH�LPSDFW�RI�KLJKHU�VHOI�HIILFDF\�KDV�EHHQ�VKRZQ�WR�UHPDLQ�DIWHU�FRQWUROOLQJ�IRU
YDULDWLRQ�LQ�VHYHUDO�FRYDULDWHV��VXFK�DV�VRFLRHFRQRPLF�VWDWXV�DQG�PHDVXUHV�RI�SULRU�SHUIRUPDQFH
>�@��8QOLNH�SHUVRQDOLW\�WUDLWV��ZKLFK�WHQG�WR�EH�PRUH�VWDEOH��VHOI�HIILFDF\�LQ�D�SDUWLFXODU�GRPDLQ�LV
D�XQLTXH�FRQWULEXWRU�WR�VWXGHQW�VXFFHVV�WKDW�FDQ�EH�DIIHFWHG�ZLWK�WDUJHWHG�LQWHUYHQWLRQV��)XUWKHU�
VHOI�HIILFDF\�KDV�D�UHFLSURFDO�UHODWLRQVKLS�ZLWK�SHUIRUPDQFH��PHDQLQJ�SRVLWLYH�DFDGHPLF
SHUIRUPDQFH�FDQ�VXEVHTXHQWO\�DQG�XQLTXHO\�LPSURYH�VHOI�HIILFDF\�>�@��$V�D�UHVXOW��WKHUH�LV�DQ



RSSRUWXQLW\�WR�DGGUHVV�DWWULWLRQ�LQ�D�GLVFLSOLQH�E\�LQWHQWLRQDOO\�ZRUNLQJ�WR�LPSURYH�VWXGHQWV¶
VHOI�HIILFDF\�LQ�UHOHYDQW�GRPDLQV�

$FDGHPLF�FRQILGHQFH�LV�XVXDOO\�FRQVLGHUHG�WR�EH�PRUH�GRPDLQ�JHQHUDO�ZKLOH�VHOI�HIILFDF\�LV
FRQVLGHUHG�PRUH�WDVN�VSHFLILF�>�@��,QGHHG��WKH�WZR�FRQVWUXFWV�KDYH�EHHQ�VKRZQ�WR�ORDG�DV
VHSDUDWH�GLPHQVLRQV�>�@��WKRXJK�LQ�WKLV�FDVH��FRQILGHQFH�LQ�WKH�FRUUHFWQHVV�RI�DVVHVVPHQW
UHVSRQVHV��WKDW�LV��D�VSHFLILF�VFHQDULR��ZDV�EHLQJ�FRQVLGHUHG��,Q�DQ\�FDVH��LQ�WKLV�VWXG\��ZH�DUH
DFWXDOO\�QRW�VR�FRQFHUQHG�ZLWK�WKH�SUHFLVH�GHPDUFDWLRQV�EHWZHHQ�FRQILGHQFH��VHOI�HIILFDF\��DQG
UHODWHG�LGHDV�OLNH�VHOI�FRQFHSW��5DWKHU��ZH�VRXJKW�WR�FDUU\�RXW�D�EDVLF�H[SORUDWLRQ�RI�WKHVH�LGHDV�DW
WKH WHDP��UDWKHU�WKDQ�LQGLYLGXDO��OHYHO��,Q�SDUWLFXODU� ZH�LQWHQGHG�WR�H[SORUH�WKH�H[WHQW�WR�ZKLFK
FRQILGHQFH�LQ�WHDP�SHUIRUPDQFH�DQG�VXFFHVV�GRHV��RU�GRHV�QRW��H[KLELW�JHQGHUHG�SDWWHUQV�IRU
XQGHUJUDGXDWH�VWXGHQWV�ZRUNLQJ�RQ�VHPHVWHU�ORQJ�FRXUVH�SURMHFW�WHDPV�

*HQGHUHG�GLIIHUHQFHV�LQ�FRQILGHQFH�DQG�VHOI�HIILFDF\�FRQVWUXFWV�KDYH�EHHQ�REVHUYHG�IRU�PDQ\
\HDUV�DFURVV�GRPDLQV�DQG�GLVFLSOLQHV�>�@��)RU�H[DPSOH��'¶/LPD�DQG�FROOHDJXHV�>��@�VKRZHG�WKDW
DFURVV�VHYHUDO�ODUJH�LQWURGXFWRU\�FRXUVHV�DW�WKHLU�XQLYHUVLW\��ILUVW�\HDU�PDOH�XQGHUJUDGXDWH
VWXGHQWV�H[KLELWHG�JUHDWHU�VHOI�HIILFDF\�ZLWK�UHVSHFW�WR�WKHLU�DFDGHPLF�DELOLWLHV�WKDQ�IHPDOH
VWXGHQWV�ERWK�DW�WKH�EHJLQQLQJ�DQG�HQG�RI�WKHLU�ILUVW�WHUP�RI�FROOHJH��WKRXJK�VHOI�HIILFDF\
LQFUHDVHG�VLJQLILFDQWO\�IRU�ERWK�JURXSV�RYHU�WKH�WHUP��+XDQJ¶V�>��@�PHWD�DQDO\VLV�RI�JHQGHUHG
GLIIHUHQFHV�DFURVV�QHDUO\�����VWXGLHV�VKRZHG�IHPDOH�VWXGHQWV�KDYLQJ�JUHDWHU�VHOI�HIILFDF\�LQ
ODQJXDJH�DUWV�DQG�PDOH�VWXGHQWV�KDYLQJ�JUHDWHU�VHOI�HIILFDF\�LQ�VRFLDO�VFLHQFHV��FRPSXWHU�VFLHQFH�
DQG�PDWKHPDWLFV��$W�WKH�H[WUHPH��RI�FRXUVH��RYHUFRQILGHQFH�LV�D�OLDELOLW\��-RKQVRQ�>��@��IRU
H[DPSOH��VKRZHG�WKDW�IRU�PDOH�VWXGHQWV��FRQILGHQFH�LQ�DFDGHPLF�DELOLW\�ZDV�DFWXDOO\�QHJDWLYHO\
FRUUHODWHG�ZLWK�FRXUVH�JUDGHV�ZKHUHDV�IHPDOH�VWXGHQWV�GLG�QRW�VKRZ�WKH�VDPH�SDWWHUQ��6HYHUDO
VWXGLHV�KDYH�DOVR�UHSRUWHG�D�ODFN�RI�JHQGHUHG�SDWWHUQV�LQ�VHOI�HIILFDF\��SHUKDSV�LQ�SDUW�GXH�WR�³WKH
PLFURDQDO\WLF�QDWXUH�RI�HIILFDF\�FRQVWUXFWV´�>��@��,Q�RWKHU�ZRUGV��VHOI�HIILFDF\�LV�UHODWHG�WR
JHQGHU��EXW�EHFDXVH�VHOI�HIILFDF\�FDQ�EH�GHILQHG�DW�WKH�WDVN�OHYHO�DQG�GLIIHUHQW�GRPDLQV�KDYH
GLIIHUHQW�ELDVHV��ZH�GR�QRW�VHH�XQLYHUVDOO\�WUXH�SDWWHUQV�

*HQGHUHG�GLIIHUHQFHV�LQ�DFDGHPLF�FRQILGHQFH�DQG�VHOI�HIILFDF\�VSHFLILFDOO\�LQ�67(0
GRPDLQV

2XU�ZRUN�LV�SDUWLFXODUO\�FRQFHUQHG�ZLWK�EXLOGLQJ�IRXQGDWLRQDO�NQRZOHGJH�DQG�LQVWUXFWLRQDO�WRROV
WKDW�VXSSRUW�LQVWLWXWLRQDOL]LQJ�WUDQVIRUPHG�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFHV�DFURVV�XQGHUJUDGXDWH
VFLHQFH��WHFKQRORJ\��HQJLQHHULQJ��DQG�PDWKHPDWLFV��67(0��FRXUVHV��,Q�JHQHUDO��67(0
GLVFLSOLQHV�KDYH�PDLQWDLQHG�H[FOXVLRQDU\�EHKDYLRUV��OLNH�WKH�FRPPRQ�SUDFWLFH�RI�SURYLGLQJ�ORZ
DYHUDJH�JUDGHV�LQ�IRXQGDWLRQDO�FRXUVHV�>��@��WKDW�KDYH�FRQWULEXWHG�WR�DQG�H[DFHUEDWHG�JHQGHUHG
GLIIHUHQFHV�LQ�XQGHUJUDGXDWH�VWXGHQW�SHUVLVWHQFH�DQG�GHJUHH�DWWDLQPHQW�IRU�GHFDGHV�>��@��(DFK
GLVFLSOLQH�FHUWDLQO\�KDV�LWV�RZQ�VSHFLILF�WUDMHFWRU\�DQG�VWRULHV�>��@��EXW�VXSSRUWLQJ�DGHTXDWH
JHQGHU�UHSUHVHQWDWLRQ�DQG�VWXGHQW�WKULYLQJ�DFURVV�67(0�GLVFLSOLQHV�UHPDLQV�WKH�VXEMHFW�RI�PXFK
UHVHDUFK�DQG�PDQ\�IXQGLQJ�SURJUDPV��5HFHQW�GDWD�VKRZV�WKDW�WKH�ODFN�RI�IHPDOH�VWXGHQW
UHSUHVHQWDWLRQ�UHPDLQV�PRVW�VWDUN�LQ�FRPSXWHU�VFLHQFH��HQJLQHHULQJ��DQG�SK\VLFV��a�����ZKLOH
JUHDWHU�QXPHULFDO�SDULW\�LV�REVHUYHG�LQ�ELRORJ\��FKHPLVWU\��DQG�PDWKHPDWLFV�>��@��,Q�RXU�RZQ
&ROOHJH�RI�(QJLQHHULQJ��D�NH\�FRQWH[W�IRU�WKLV�VWXG\������RI�GHJUHHV�DUH�FXUUHQWO\�DZDUGHG�WR
ZRPHQ�>��@�FRPSDUHG�WR�WKH�QDWLRQDO�DYHUDJH�RI�����>��@��:KLOH�WKH�SURSRUWLRQ�RI�ZRPHQ



HQUROOHG�KDV�VORZO\�LQFUHDVHG�LQ�UHFHQW�\HDUV��FKDOOHQJHV�UHPDLQ�ZLWK�UHVSHFW�WR�HQUROOPHQW�DQG
FOLPDWH�>��@�

$FURVV�67(0�ILHOGV��WKH�JHQHUDO�ILQGLQJ�DFURVV�D�VLJQLILFDQW�QXPEHU�RI�VWXGLHV�KDV�EHHQ�WKDW�PHQ
KDYH�KLJKHU�DFDGHPLF�FRQILGHQFH�DQG�VHOI�HIILFDF\�WKDQ�ZRPHQ�>��@±>��@��6SHFLILF�VWXGLHV�ZLWK
XQGHUJUDGXDWH�PDWKHPDWLFV�>�@��SK\VLFV�>��@��DQG�HQJLQHHULQJ�>�@�VWXGHQWV�KDYH�ERUQH�RXW�WKLV
UHVXOW��VKRZLQJ�UHODWLRQVKLSV�EHWZHHQ�WKHVH�GLIIHUHQFHV�DQG�VXEVHTXHQW�DFDGHPLF�VXFFHVV�
6WXGLHV�LQ�HQJLQHHULQJ�RQ�WKH�LQWHUSOD\�EHWZHHQ�JHQGHU�DQG�WKH�HYHU�LPSRUWDQW�VRFLDO�FRQVWUXFWV
RI�UDFH�DQG�HWKQLFLW\�KDYH�IXUWKHU�VKRZQ�WKDW�ZKLWH�PHQ�LQ�SDUWLFXODU�WHQG�WR�GHPRQVWUDWH�WKH
KLJKHVW�OHYHOV�RI�FRQILGHQFH�DQG�VHOI�HIILFDF\�>��@��>��@��2I�FRXUVH��LW�LV�LPSRUWDQW�WR�UHFRJQL]H
WKDW�ZLWKLQ�WKH�ODUJH�ERG\�RI�67(0�VSHFLILF�UHVHDUFK�RQ�WKHVH�FRQVWUXFWV��VRPH�YDULDWLRQ
QDWXUDOO\�H[LVWV��5RVV�DQG�FROOHDJXHV�>��@��IRU�H[DPSOH��GHVFULEHG�FRQIOLFWLQJ�ERGLHV�RI�UHVHDUFK
DERXW�ZKHWKHU�WKH�JHQGHUHG�VHOI�HIILFDF\�JDS�LQ�PDWKHPDWLFV�KDV�EHHQ�PDLQWDLQHG��6RPH�VWXGLHV
LQ�HQJLQHHULQJ�KDYH�VLPLODUO\�UHSRUWHG�D�ODFN�RI�GLIIHUHQFH�LQ�VHOI�HIILFDF\�E\�JHQGHU�>��@��>��@
WKRXJK�0DPDULO�DQG�FROOHDJXHV�>��@�UHSRUWHG�WKH�H[FHSWLRQ�WKDW�PHQ�UHSRUWHG�PDUJLQDOO\�KLJKHU
VHOI�HIILFDF\�WKDQ�ZRPHQ�IRU�³WLQNHULQJ´�RU�WKH�PDQXDO�PDQLSXODWLRQ�RI�WRROV��,Q�DQ\�FDVH�
GLIIHUHQFHV�LQ�FRQILGHQFH�DQG�VHOI�HIILFDF\�KDYH�EHHQ�OLQNHG�WR�WKH�VHULRXV�FRQVHTXHQFHV�RI
OHDYLQJ�SDUWLFXODU�WKUHDGV�RI�FRXUVHZRUN�DQG�GHJUHH�SURJUDPV�DOWRJHWKHU�>��@��>��@��>��@�DQG��DV
VXFK��DUH�ZRUWK\�RI�FRQWLQXHG�LQYHVWLJDWLRQ�

*HQGHUHG�GLIIHUHQFHV�LQ�WHDP�FRQILGHQFH�DQG�FROOHFWLYH�HIILFDF\

1RZ��ZH�WXUQ�WR�WKH�KHDUW�RI�WKLV�VWXG\²H[WHQGLQJ�WKHVH�TXHVWLRQV�DERXW�JHQGHUHG�GLIIHUHQFHV�LQ
FRQILGHQFH�DQG�HIILFDF\�WR�WKH�VHWWLQJ�RI�SURMHFW�WHDPV�LQ�XQGHUJUDGXDWH�FRXUVHV�

%DQGXUD¶V�FODVVLF�VRFLDO�FRJQLWLYH�WKHRU\��6&7��>�@��SDUWLWLRQV�WKH�GHWHUPLQDQWV�RI�KXPDQ
EHKDYLRU�LQWR�WKUHH�VHSDUDWH�\HW�LQWHUGHSHQGHQW�DUHDV��EHKDYLRUDO�IDFWRUV�OLNH�WKH�DELOLW\�IRU
VWXGHQWV�WR�VHOI�UHJXODWH�WKHLU�DFWLRQV�WRZDUGV�SRVLWLYH�RXWFRPHV��HQYLURQPHQWDO�RU�VLWXDWLRQDO
IDFWRUV�OLNH�WKH�WKH�FODVVURRP�FRQWH[W��DQG�SHUVRQDO�IDFWRUV��VRPHWLPHV�DOWHUQDWLYHO\�UHIHUUHG�WR
DV�FRJQLWLYH�IDFWRUV��OLNH�DWWLWXGHV�DQG�YDOXHV��6&7�GHVFULEHV�OHDUQLQJ�DV�RFFXUULQJ�WKURXJK
REVHUYDWLRQ�RI�RWKHUV�LQ�D�VRFLDO�FRQWH[W�DQG��LPSRUWDQWO\��DQ�³DJHQWLF´�SHUVSHFWLYH�WKDW�UHOLHV
KHDYLO\�RQ�VHOI�HIILFDF\��RQH�RI�WKH�NH\�WKHRUHWLFDO�FRQVWUXFWV�VXSSRUWLQJ�6&7�>��@��7KH
LPSRUWDQFH�RI�VHOI�HIILFDF\�LQ�PRWLYDWLQJ�DQ�LQGLYLGXDO
V�EHKDYLRUV�DQG�DFWLRQV�WRZDUGV�WKHLU
JRDOV�FDQ�KDUGO\�EH�RYHUVWDWHG��DQG�\HW�WKH�EURDGHU�QRWLRQV�RI�WHDP�FRQILGHQFH�DQG�FROOHFWLYH
HIILFDF\�DUH�YHU\�XVHIXO�IRU�XQGHUVWDQGLQJ�KRZ�DQ�LQWHUGHSHQGHQW�JURXS�RI�SHRSOH�EHKDYHV�LQ
UHDFKLQJ��RU�QRW�UHDFKLQJ��WKHLU�FROOHFWLYH�JRDOV�>�@��>��@��>��@�

&ROOHFWLYH�HIILFDF\�LV�D�IRUP�RI�DJHQF\�WKDW�HPHUJHV�IRU�DQ�LQWHUDFWLYH�V\VWHP��OLNH�D�WHDP�>��@�
DQG�LW�KDV�EHHQ�VKRZQ�WR�EHWWHU�SUHGLFW�JURXS�SHUIRUPDQFH�DV�FRPSDUHG�ZLWK�LQGLYLGXDO�WHDP
PHPEHUV¶�VHOI�HIILFDF\�>��@��$V�D�IUDPHZRUN�IRU�XQGHUVWDQGLQJ�LI�DQG�KRZ�D�WHDP�FDQ�DFKLHYH
WKHLU�JRDO��FROOHFWLYH�HIILFDF\�EHJLQV�WR�WRXFK�WKH�UHDOPV�RI�FXOWXUH��RUJDQL]DWLRQDO�OHDGHUVKLS�DQG
SRZHU��VRFLDO�V\VWHPV��DQG�V\VWHPV�WKLQNLQJ��,Q�VKRUW��GR�WKH�WHDP�PHPEHUV�WUXVW�WKH�ZKROH�WR
RSHUDWH�HIIHFWLYHO\��ZLWK�SXUSRVH��WRZDUGV�D�XVHIXO�DQG�GHVLUHG�HQG"�7KH�LGHD�RI�FROOHFWLYH
HIILFDF\�KDV�EHHQ�HPSOR\HG�HIIHFWLYHO\�DFURVV�D�ZLGH�UDQJH�RI�GLVFLSOLQHV�IURP�SV\FKRORJ\�DQG
HGXFDWLRQ�WR�EXVLQHVV��PDQDJHPHQW��FULPLQRORJ\��XUEDQ�VRFLRORJ\��DQG�VSRUWV��SURYLGLQJ�D�XVHIXO
OHQV��IRU�H[DPSOH��WR�KHOS�H[SODLQ�GLIIHUHQFHV�EHWZHHQ�KLJKO\�LQWHUGHSHQGHQW�WHDPV��DV�LQ



EDVNHWEDOO�DQG�VRFFHU��YHUVXV�PRUH�LQGLYLGXDO�VSRUWV�WHDPV��DV�ZLWK�J\PQDVWLFV�DQG�VZLPPLQJ�
>��@±>��@��1RWDEO\��EHFDXVH�FROOHFWLYH�HIILFDF\�LV�QRW�VLPSO\�WKH�VXP�RI�HDFK�LQGLYLGXDO¶V
DSSUDLVDO�RI�WKHLU�DELOLW\�WR�GR�WKHLU�RZQ�MRE��PHDVXULQJ�WKLV�FRQVWUXFW�FDQ�EH�VRPHZKDW�GLIILFXOW
>��@�

3ULRU�ZRUN�LQYHVWLJDWLQJ�JHQGHUHG�SDWWHUQV�LQ�WHDP�FRQILGHQFH�DQG�FROOHFWLYH�HIILFDF\�VKRZV
FRQIOLFWLQJ�UHVXOWV��6RPH�VWXGLHV�VKRZ�OLQNDJHV�EHWZHHQ�JHQGHU��FROOHFWLYH�HIILFDF\��DQG�WHDP
SHUIRUPDQFH��)RU�H[DPSOH��1LOHU�DQG�FROOHDJXHV�>��@�UHFHQWO\�VKRZHG�WKDW�IRU�XQGHUJUDGXDWH
ZRPHQ�ZRUNLQJ�RQ�D�VHPHVWHU�ORQJ�FRXUVH�SURMHFW��KDYLQJ�D�ODUJHU�SHUFHQWDJH�RI�ZRPHQ�RQ�WKHLU
WHDP�ZDV�DVVRFLDWHG�ZLWK�ERWK�LQFUHDVHG�FROOHFWLYH�HIILFDF\�DQG�LGHQWLILFDWLRQ�ZLWK�WKH�WHDP�
)XUWKHU��ERWK�RI�WKHVH�FRQVWUXFWV²FROOHFWLYH�HIILFDF\�DQG�WHDP�LGHQWLILFDWLRQ²DFWHG�DV
PHGLDWRUV�IRU�WKH�HIIHFW�RI�SHUFHQW�RI�ZRPHQ�RQ�WKH�WHDP�DQG�WHDP�SHUIRUPDQFH��1RQH�RI�WKHVH
UHVXOWV�ZHUH�REVHUYHG�IRU�PHQ�LQ�WKHLU�VDPSOH��,Q�FRQWUDVW��VWXGHQWV¶�EHOLHIV�DERXW�WKHLU�FROOHFWLYH
HIILFDF\�DV�D�FODVV��H�J���IRU�OHDUQLQJ�DQG�PDLQWDLQLQJ�D�VXSSRUWLYH�FODVVURRP�HQYLURQPHQW��KDYH
EHHQ�VKRZQ�WR�EH�VLJQLILFDQWO\�UHODWHG�WR�LQGLYLGXDO�VWXGHQWV¶�JUDGHV�IRU�3RUWXJXHVH�ER\V�EXW�QRW
JLUOV�DW�WKH�VHFRQGDU\�OHYHO�>��@�

6WLOO�RWKHU�ZRUN��QRWDEO\�FRQGXFWHG�LQ�VHWWLQJV�RXWVLGH�RI�WKH�8QLWHG�6WDWHV��KDV�IRXQG�JHQGHU�WR
EH�DOWRJHWKHU�XQUHODWHG�WR�FROOHFWLYH�HIILFDF\��)RUVOXQG�)U\NHGDO�DQG�FROOHDJXHV�>��@��IRU
H[DPSOH��VKRZHG�WKDW�JHQGHU�ZDV�D�QRQ�VLJQLILFDQW�IDFWRU�LQ�SUHGLFWLQJ�FROOHFWLYH�HIILFDF\�DPRQJ
6ZHGLVK�VWXGHQWV�ZRUNLQJ�RQ�WHDPV�LQ�VFKRRO�\HDUV���DQG����KHUH��VHOI�HIILFDF\�DQG
LQWHUGHSHQGHQFH�DFFRXQWHG�IRU�PRVW�RI�WKH�YDULDQFH�LQ�FROOHFWLYH�HIILFDF\��:LWKLQ�D
QRQ�HGXFDWLRQDO�VHWWLQJ�RI�VDOHV�UHSUHVHQWDWLYH�WHDPV�DW�D�7DLZDQHVH�ILQDQFLDO�LQVWLWXWLRQ�
UHVHDUFKHUV�DOVR�IRXQG�QR�HIIHFW�RI�JHQGHU�GLYHUVLW\�RQ�JURXS�FRKHVLRQ�RU�FROOHFWLYH�HIILFDF\�>��@�
2YHUDOO��WKH�OLPLWHG�QXPEHU�RI�VWXGLHV��DQG�SDUWLFXODUO\�WKH�OLPLWHG�QXPEHU�RI�VWXGLHV�VSHFLILFDOO\
ZLWKLQ�WKH�XQGHUJUDGXDWH�67(0�HGXFDWLRQ�FRQWH[W��SURYLGHV�MXVWLILFDWLRQ�IRU�RXU�LQWHUHVW�LQ
JHQGHUHG�QRWLRQV�RI�WHDP�FRQILGHQFH�DQG�FROOHFWLYH�HIILFDF\�

5HVHDUFK�TXHVWLRQV

7KXV��RXU�JRDO�KHUH�ZDV�WR�XQGHUVWDQG�LI�JHQGHUHG�SDWWHUQV�DUH�HYLGHQW�LQ�XQGHUJUDGXDWH�VWXGHQW
WHDPV�ZRUNLQJ�RQ�FRXUVH�SURMHFWV�ZLWK�UHVSHFW�WR�FRQILGHQFH�RI�WHDP�VXFFHVV�RU�FROOHFWLYH
HIILFDF\��7RZDUGV�WKLV�HQG��ZH�SXUVXHG�WKH�QRWLRQ�RI�JHQGHUHG�SDWWHUQV�ZLWK�UHVSHFW�WR�WKH
IROORZLQJ�UHVHDUFK�TXHVWLRQV���54���+RZ�GR�WHDP�FRQILGHQFH�UDWLQJV�FKDQJH�RYHU�WKH�FRXUVH�RI
WKH�WHUP"��54���+RZ�GR�FROOHFWLYH�HIILFDF\�UDWLQJV�FKDQJH�RYHU�WKH�FRXUVH�RI�WKH�WHUP"�$QG
�54���7R�ZKDW�H[WHQW�GRHV�H[SRVXUH�WR�D�OHVVRQ�RQ�LPSRVWHU�V\QGURPH�LPSDFW�VWXGHQWV¶
DVVHVVPHQW�RI�FRQILGHQFH�LQ�WKHLU�WHDP"

&RQWH[W

'DWD�ZDV�FROOHFWHG�DW�RXU�ODUJH��SXEOLF��SULPDULO\�UHVLGHQWLDO�IRXU�\HDU�XQLYHUVLW\�XVLQJ�DQ
LQ�KRXVH�GHYHORSHG�VRIWZDUH�WRRO�IRU�WHDPLQJ�DQG�WHDPZRUN�FDOOHG�7DQGHP��7DQGHP�VHUYHV�DV�D
PHFKDQLVP�IRU�VXUYH\LQJ�VWXGHQWV�ZLWK�UHVSHFW�WR�WHDPZRUN�WKURXJKRXW�WKH�WHUP�DQG�DFWV�DV�D
SODWIRUP�IRU�OHVVRQ�DQG�UHIOHFWLRQ�FRQWHQW�DERXW�WHDPZRUN�WRSLFV��WKHVH�DQG�RWKHU�IXQFWLRQV�RI
7DQGHP��OLNH�SURYLGLQJ�IHHGEDFN�WR�LQVWUXFWRUV��DUH�GHVFULEHG�LQ�>��@�LQ�JUHDWHU�GHSWK��



,PSRUWDQWO\��7DQGHP�LV�EXLOW�RQ�D�IRXQGDWLRQDO�HQJLQH�WKDW�VXSSRUWV�WDLORULQJ�FRQWHQW�WR�VWXGHQWV
EDVHG�RQ�WKHLU�UHVSRQVHV�WR�VXUYH\V��DFDGHPLF�KLVWRU\��DQG�LQ�FRXUVH�HQJDJHPHQW�DQG�RXWFRPHV�
)RU�H[DPSOH��D�VWXGHQW�ZKR�QRWHV�RQ�WKH�EHJLQQLQJ�RI�WHUP�VXUYH\�WKDW�WKH\�DUH�XVXDOO\�UHOXFWDQW
WR�VKDUH�WKHLU�LGHDV�DQG�SUHIHUHQFHV�LQ�JURXSV�ZRXOG�VHH�FRQWHQW�LQ�7DQGHP�PHVVDJHV�DQG�OHVVRQV
WKURXJKRXW�WKH�WHUP�WKDW�EURDGO\�HQFRXUDJHV�WKHP�WR�VSHDN�XS��)XUWKHU��WKH�7DQGHP�FRQWHQW�LV
JHQHUDOO\�ZULWWHQ�LQ�D�VXSSRUWLYH��PRWLYDWLRQDO�LQWHUYLHZLQJ�VW\OH�>��@��7KDW�LV��LQVWHDG�RI�GLUHFWO\
WHOOLQJ�D�UHOXFWDQW�VWXGHQW�WKDW�WKH\�VKRXOG�VSHDN�XS�PRUH��7DQGHP�PLJKW�DVN�WKH�VWXGHQW�ZKDW
WKH\¶G�VD\�WR�D�IULHQG�ZKR�LV�UHOXFWDQW�WR�VSHDN�XS�

7DQGHP�ZDV�ILUVW�ODXQFKHG�LQ�WKH�DFDGHPLF�\HDU�����������LQ�D�����OHYHO�HQJLQHHULQJ�GHVLJQ
FRXUVH��,Q�HYHU\�WHUP�VLQFH��DQG�QRWDEO\�WKURXJKRXW�WKH�&29,'����SDQGHPLF��QHZ�IDFXOW\
SDUWQHUV�LQ�DGGLWLRQDO�FRXUVHV�KDYH�EHJXQ�WR�XVH�7DQGHP��,Q�WKH�FXUUHQW�DFDGHPLF�\HDU
�������������7DQGHP�KDV�EHHQ�XVHG�LQ����XQLTXH�FRXUVHV�DFURVV�HQJLQHHULQJ��EXVLQHVV��KLVWRU\�
LQIRUPDWLRQ��NLQHVLRORJ\��SXEOLF�KHDOWK�DQG�RWKHU�GLVFLSOLQHV�ODUJHO\�DW�WKH�XQGHUJUDGXDWH�OHYHO�
FRYHULQJ�DSSUR[LPDWHO\�������VWXGHQW�HQUROOPHQWV��7DQGHP�LV�DOVR�XVHG�WR�VXSSRUW�VWXGHQWV�LQ�D
IHZ�VPDOO�VFDOH�FR�FXUULFXODU�OHDUQLQJ�H[SHULHQFHV��VXFK�DV�DQ�LQWHUGLVFLSOLQDU\�PDVWHU¶V�OHYHO
IHOORZVKLS�SURJUDP�IRU�VWXGHQWV�LQWHUHVWHG�LQ�VXVWDLQDELOLW\�

0HWKRGV

&RXUVH�JURXSV

,Q�WKH�FXUUHQW�VWXG\��ZKLFK�LV�FRQVLGHUHG�H[HPSW�IURP�UHYLHZ�E\�RXU�,QVWLWXWLRQDO�5HYLHZ�%RDUG�
ZH�FRQVLGHUHG�DOO�WKH�FRXUVHV��DQG�QRQH�RI�WKH�FR�FXUULFXODU�OHDUQLQJ�H[SHULHQFHV��LQ�ZKLFK
7DQGHP�ZDV�XVHG�GXULQJ�WKH�VL[�WHUPV�EHWZHHQ�:LQWHU������DQG�)DOO�������H[FOXGLQJ�VXPPHU
WHUPV���(DFK�FRXUVH�WHUP�FRPELQDWLRQ�ZDV�FRQVLGHUHG�VHSDUDWHO\�DQG�ZH�IRUPHG�WKUHH�JURXSV�IRU
WKH�VDNH�RI�FRPSDULVRQ�

7KH�ILUVW�JURXS��HQJLQHHULQJ��GHQRWHV�DOO�LQVWDQFHV�RI�WKH�FRUQHUVWRQH�ILUVW�\HDU�HQJLQHHULQJ
GHVLJQ�FRXUVH�DW�RXU�XQLYHUVLW\��7KLV�JURXS�ZDV�RI�SULPDU\�LQWHUHVW�IRU�WKLV�VWXG\�EHFDXVH
JHQGHUHG�GLIIHUHQFHV�LQ�FRQILGHQFH�DUH�SDUWLFXODUO\�VWDUN�LQ�67(0�FRXUVHV�DQG�EHFDXVH�WKH�ILUVW
WZR�\HDUV�RI�67(0�FRXUVHV�KDYH�EHHQ�IRXQG�WR�EH�WKH�PRVW�LPSDFWIXO�RQ�VWXGHQW�UHWHQWLRQ�>��@�
>��@�

7KH�VHFRQG�JURXS��EXVLQHVV��GHQRWHV�DOO�LQVWDQFHV�RI�D�ORZHU�GLYLVLRQ�EXVLQHVV�FRXUVH�RQ
OHDGHUVKLS�DQG�VRFLHW\�WDUJHWHG�WRZDUG�VHFRQG�\HDU�VWXGHQWV��7KLV�FRXUVH�LV�GHVLJQHG�WR�H[SRVH
WHQVLRQV�DQG�RSSRUWXQLWLHV�EHWZHHQ�EXVLQHVV�DQG�EURDGHU�VRFLHWDO�LVVXHV��WKH�XVH�RI�7DQGHP�LQ
WKLV�FRXUVH�LV�GHVFULEHG�LQ�JUHDWHU�GHSWK�HOVHZKHUH�>��@��:H�VHOHFWHG�WKLV�FRXUVH�DV�WKH�NH\
FRPSDUDWRU�EHFDXVH��DIWHU�HQJLQHHULQJ��LW�LV�WKH�ODUJHVW�HQUROOPHQW�ORZHU�GLYLVLRQ�FRXUVH�WKDW
PDNHV�XVH�RI�7DQGHP��,Q�FRQWUDVW�ZLWK�WKH�VPDOOHU��XSSHU�GLYLVLRQ�FRXUVHV�PDNLQJ�XVH�RI
7DQGHP��VWXGHQWV�LQ�WKHVH�HQJLQHHULQJ�DQG�EXVLQHVV�FRXUVHV�DUH�PRVW�OLNHO\�WR�EH�XVLQJ�7DQGHP
IRU�WKH�ILUVW�WLPH�

7KH�WKLUG�JURXS��RWKHU��GHQRWHV�DOO�LQVWDQFHV�RI�DOO�RWKHU�FRXUVHV�WKDW�XVHG�7DQGHP�EHWZHHQ
:LQWHU������DQG�)DOO�������:H�QRWH�WKDW�7DQGHP�LV�XVHG�LQ�D�IHZ�FRXUVHV�WKDW�UXQ�RYHU�WZR



VHPHVWHUV��VXFK�DV�D�VHQLRU�OHYHO�FDSVWRQH�FRXUVH�LQ�LQIRUPDWLRQ��,Q�WKHVH�FDVHV��GDWD�IURP�ERWK
VHPHVWHUV�ZHUH�LQFOXGHG�

'DWD�FROOHFWLRQ

'HPRJUDSKLF�GDWD�ZHUH�VHOI�UHSRUWHG�E\�WKH�VWXGHQWV�RQ�WKH�7DQGHP�EHJLQQLQJ�RI�WHUP�VXUYH\�
6WXGHQWV�ZHUH�DVNHG�WR�VHOHFW�WKH�JHQGHU�ZLWK�ZKLFK�WKH\�LGHQWLI\�DQG�KDG�WKH�RSWLRQ�WR�VHOHFW
IHPDOH����������PDOH����������QRQ�ELQDU\���������SUHIHU�QRW�WR�GLVFORVH���������RU�SUHIHU�WR
VHOI�GHVFULEH�ZLWK�D�ZULWH�LQ�ILHOG���������RQO\�WKH�IHPDOH�DQG�PDOH�FDWHJRULHV�KDG�VXIILFLHQW
QXPEHUV�RI�VWXGHQW�WR�EH�UHWDLQHG�LQ�WKH�VWDWLVWLFDO�DQDO\VHV��,PSRUWDQWO\��ZKLOH�ZH�UHFRJQL]H�WKDW
WKH�DELOLW\�IRU�VWXGHQWV�WR�VHOI�UHSRUW�WKHVH�GDWD�LV�YDOXDEOH��DV�PRVW�GDWD�UHFRUGHG�DW�WKH
LQVWLWXWLRQDO�OHYHO�LV�OLPLWHG�LQ�WKLV�UHJDUG��XQIRUWXQDWHO\�WKH�VWHP�DQG�UHVSRQVH�RSWLRQV�KHUH
HUUDQWO\�FRQIODWH�JHQGHU�DQG�VH[�>��@��7KLV�LVVXH�UHSUHVHQWV�DQ�LPSRUWDQW�PHWKRGRORJLFDO
OLPLWDWLRQ�WKDW�LV�QRZ�EHLQJ�DGGUHVVHG�IRU�IXWXUH�7DQGHP�LPSOHPHQWDWLRQV��:LWK�IXOO�UHFRJQLWLRQ
RI�WKLV�OLPLWDWLRQ��IRU�WKH�VDNH�RI�FRQVLVWHQF\��KHUHLQ�ZH�XVH�ODQJXDJH�EDVHG�RQ�WKH�FRQVWUXFW�RI
JHQGHU�UDWKHU�WKDQ�DVVLJQHG�VH[�

)RU�HDFK�FRXUVH��WKUHH�VHWV�RI�GDWD�ZHUH�FROOHFWHG�IURP�WKH�7DQGHP�GDWDEDVH�

7HDP�FRQILGHQFH�GDWD� )LUVW��WHDP�FKHFNV�DUH�VKRUW� IUHTXHQW�VXUYH\V�WKDW�VWXGHQWV�UHVSRQG�WR�LQ
7DQGHP�DV�D�UHIOHFWLRQ�DERXW�KRZ�WKHLU�WHDP�LV�IXQFWLRQLQJ��UDWLQJ�WKH�WHDP�DV�D�ZKROH��UDWKHU
WKDQ�UDWLQJ�HDFK�LQGLYLGXDO�VHSDUDWHO\��LV�D�NH\�HPSKDVLV�RI�WKH�VXUYH\��7KH�WHDP�FKHFN�KDV�ILYH
FORVHG�HQGHG�TXHVWLRQV��HDFK�UHFRUGHG�RQ�D�/LNHUW�VFDOH��:H�FROOHFWHG�WKH�GDWD�IRU�WKH�SDUWLFXODU
WHDP�FKHFN�TXHVWLRQ�DERXW�WHDP�FRQILGHQFH��IRU�ZKLFK�WKH�HQG�DQFKRUV�DUH�³,�ZRUU\�ZH�ZRQ¶W�GR
ZHOO�RQ�WKLV�SURMHFW´�DQG�³:H¶UH�GHILQLWHO\�JRLQJ�WR�GR�ZHOO�RQ�WKLV�SURMHFW´�

,PSRUWDQWO\��WKH�QXPEHU�RI�SRLQWV�RQ�WKH�/LNHUW�VFDOH�XVHG�IRU�WHDP�FKHFNV�KDV�YDULHG��,Q�WKH�YDVW
PDMRULW\�RI�7DQGHP�FRXUVHV��D���SRLQW�VFDOH�KDV�EHHQ�XVHG��,Q�)DOO�������KRZHYHU��DERXW�KDOI�RI
7DQGHP�FRXUVHV�XVHG�D���SRLQW�VFDOH��+LVWRULFDOO\��VWXGHQWV�KDYH�EHHQ�UHOXFWDQW�WR�XVH�WKH�ORZHU
HQG�RI�WKH�WHDP�FKHFN�VFDOH��WKXV�WKLV�FKDQJH�ZDV�WHPSRUDULO\�LPSOHPHQWHG�WR�WHVW�LI�LW�ZRXOG
HQFRXUDJH�VWXGHQWV�WR�XVH�UHVSRQVHV�DW�DQG�EHORZ�WKH�QHXWUDO�YDOXH��7KLV�YDULDWLRQ�EHWZHHQ�WKH
��SRLQW�DQG���SRLQW�VFDOHV�LV�DFFRXQWHG�IRU�LQ�WKH�DQDO\VHV�

)XUWKHU��WHDP�FKHFNV�DUH�XVXDOO\�DGPLQLVWHUHG�RQ�D�ELZHHNO\�EDVLV�WKURXJKRXW�WKH�WHUP�DIWHU
SURMHFW�WHDPV�KDYH�EHHQ�HVWDEOLVKHG��W\SLFDOO\�\LHOGLQJ�DURXQG�ILYH�WLPH�SRLQWV�RI�GDWD�LQ�HDFK
VHPHVWHU��%HFDXVH�WKH�H[DFW�WHDP�FKHFN�VFKHGXOH�YDULHV�IRU�HDFK�FRXUVH��DQG�WKH�H[DFW�GDWH�RQ
ZKLFK�WKH�VWXGHQW�FRPSOHWHV�WKH�WHDP�FKHFN�LV�XQFRQWUROOHG���WKH�WLPLQJ�RI�WKH�WHDP�FKHFNV�ZDV
XQEDODQFHG��7KLV�LPEDODQFH�LQ�PHDVXUHPHQW�VFKHGXOH�LV�DOVR�FRQWUROOHG�YLD�UDQGRP�HIIHFWV�RI
WLPH�IRU�VWXGHQWV�DQG�FRXUVHV�

&ROOHFWLYH�HIILFDF\�GDWD� 6HFRQG��ZH�FROOHFWHG�VWXGHQW UHVSRQVHV�WR�D�FROOHFWLYH�HIILFDF\�VFDOH
>��@�WKDW�VWXGHQWV�UHVSRQGHG�WR�WZLFH�GXULQJ�HDFK�WHUP��7DEOH�����7KLV�VFDOH�ZDV�DGPLQLVWHUHG�DV
SDUW�RI�D�PLGWHUP�IHHGEDFN�VXUYH\��XVXDOO\�RFFXUULQJ�DW�WKH�PLGGOH�RI�WKH�WHUP��DQG�DQ
HQG�RI�WHUP�VXUYH\��ERWK�RI�ZKLFK�IXQFWLRQ�DV�RSSRUWXQLWLHV�IRU�SHHU��DQG�VHOI�HYDOXDWLRQ�
%HFDXVH�WKHVH�LWHPV�ZHUH�DGGHG�WR�7DQGHP�HIIHFWLYH�:LQWHU�������RQO\�WZR�VHPHVWHUV�ZRUWK�RI



GDWD��DQG�WKXV�UHODWLYHO\�IHZ�REVHUYDWLRQV��ILJXUHV�DUH�SURYLGHG�LQ�WKH�'DWD�DQDO\VLV�VXEVHFWLRQ��
ZHUH�DYDLODEOH�IRU�DQDO\VLV�

7DEOH����7KH�FROOHFWLYH�HIILFDF\��&(��LWHPV�UHFRUGHG�RQ�D���SRLQW�VFDOH�ZLWK�HQG�DQFKRUV�³QRW
DW�DOO�FRQILGHQW´�����DQG�³FRPSOHWHO\�FRQILGHQW´������7KH�VWHP�RQ�WKH�PLGWHUP�VXUYH\�ZDV
³+RZ�FRQILGHQW�DUH�\RX�WKDW�\RXU�WHDP�FRXOG«´�DQG�WKH�VWHP�RQ�WKH�HQG�RI�WHUP�VXUYH\�ZDV
³3OHDVH�UDWH�\RXU�DJUHHPHQW�ZLWK�WKH�IROORZLQJ�VWDWHPHQWV��2XU�WHDP�ZDV�DEOH�WR���´�

&(���5HDFK�DJUHHPHQW�DERXW�ZKDW�QHHGV�WR�JHW�GRQH�DW�HDFK�PHHWLQJ
&(���)LQG�ZD\V�WR�EULGJH�LQGLYLGXDO�GLIIHUHQFHV��H�J���LQ�DJH��PDMRU��RU�SHUVRQDOLW\��EHWZHHQ
WHDP�PHPEHUV
&(���$VVLVW�PHPEHUV�ZKR�DUH�KDYLQJ�GLIILFXOW\�ZLWK�FHUWDLQ�WDVNV
&(���'HYHORS�D�ZRUNDEOH�SURMHFW�LQ�D�UHDVRQDEOH�DPRXQW�RI�WLPH
&(���&RPPXQLFDWH�ZHOO�ZLWK�RQH�DQRWKHU�GHVSLWH�GLIIHUHQFHV�LQ�FXOWXUDO�EDFNJURXQG
&(���$GDSW�WR�FKDQJHV�LQ�JURXS�WDVNV�RU�JRDOV
&(���:RUN�ZHOO�WRJHWKHU�HYHQ�LQ�FKDOOHQJLQJ�VLWXDWLRQV
&(���'HDO�ZLWK�IHHGEDFN�RU�FULWLFLVP�IURP�WKH�FRXUVH�LQVWUXFWRU
&(���)LQG�ZD\V�WR�FDSLWDOL]H�RQ�WKH�VWUHQJWKV�RI�HDFK�PHPEHU

,PSRVWHU�V\QGURPH�OHVVRQ�GDWD� )LQDOO\��ZH�FROOHFWHG VWXGHQW�UHVSRQVH�GDWD�WR�WKH�SDUWLFXODU
7DQGHP�OHVVRQ�DERXW�LPSRVWHU�V\QGURPH�>��@��7KH�OHVVRQ��DNLQ�WR�D�EORJ�SRVW�RU�VKRUW�QHZV
DUWLFOH��GHVFULEHV�LPSRVWHU�V\QGURPH��SURYLGHV�LQIRUPDWLRQ�DERXW�KRZ�FRPPRQ�LW�LV��GHILQHV�ILYH
GLIIHUHQW�W\SHV�RI�LPSRVWHU�V\QGURPH��DQG�RIIHUV�VXJJHVWLRQV�IRU�KRZ�WR�GHDO�ZLWK�DQG�XOWLPDWHO\
RYHUFRPH�LW��7KH�OHVVRQ�FRQFOXGHV�ZLWK�D�VKRUW�DFWLYLW\�IRU�VWXGHQWV�WKDW�DVNV�WKHP�WR�LGHQWLI\�WKH
W\SH�RI�LPSRVWHU�V\QGURPH�PRVW�UHOHYDQW�WR�WKHP��FORVHG�HQGHG�TXHVWLRQ��DV�ZHOO�DV�WR�DQVZHU�D
VHULHV�RI�RSHQ�HQGHG�UHIOHFWLRQ�TXHVWLRQV��$V�ZLWK�DOO�WKH�7DQGHP�OHVVRQV��WKH�WLPLQJ�RI�ZKHQ�WKH
LPSRVWHU�V\QGURPH�OHVVRQ�LV�SUHVHQWHG�WR�VWXGHQWV�YDULHV�EDVHG�RQ�LQVWUXFWRU�LPSOHPHQWDWLRQ�RI
WKH�WRRO��DQG�WKH�VSHFLILF�ODQJXDJH�LQ�WKH�OHVVRQ�LV�WDLORUHG�EDVHG�RQ�RWKHU�GDWD��LQ�SDUWLFXODU
VWXGHQWV¶�UHVSRQVHV�WR�WKH�7DQGHP�EHJLQQLQJ�RI�WHUP�VXUYH\�

'DWD�DQDO\VLV

7KUHH�VHSDUDWH�KLHUDUFKLFDO�OLQHDU�PRGHOV�ZHUH�HVWLPDWHG�WR�SUHGLFW�VWXGHQW�DQG�FRXUVH�YDULDWLRQ
LQ�WZR�RXWFRPHV��WHDP�FRQILGHQFH�DQG�FROOHFWLYH�HIILFDF\���0D[LPXP�OLNHOLKRRG�HVWLPDWLRQ�YLD
6$6�352&�0,;('�ZLWK�6DWWHUWKZDLWH�GHQRPLQDWRU�GHJUHHV�RI�IUHHGRP�ZDV�XVHG�WR
DFFRPPRGDWH�LQFRPSOHWH��H�J���PLVVLQJ��DQG�XQEDODQFHG��H�J���LQGLYLGXDOO\�YDU\LQJ�LQWHUYDOV
EHWZHHQ�RFFDVLRQV�RI�PHDVXUHPHQW��GDWD�DQG�SURYLGH�XQELDVHG�SRSXODWLRQ�HVWLPDWHV�XQGHU�WKH
DVVXPSWLRQ�WKDW�WKH�GDWD�DUH�PLVVLQJ�DW�UDQGRP��PRGHO�V\QWD[�LV�DYDLODEOH�IURP�WKH�DXWKRUV�XSRQ
UHTXHVW�

7KH�ILUVW�DQDO\VLV�H[DPLQHG�FKDQJH�LQ��������WHDP�FRQILGHQFH�UDWLQJV�RYHU�WLPH�IURP������
VWXGHQWV�QHVWHG�ZLWKLQ����FRXUVHV��WKDW�LV��FRXUVH�WHUP�FRPELQDWLRQV���ZKHUH�WLPH��L�H���WKH
RUGLQDO�VHTXHQFH�RI�VWXGHQW�WHDP�FKHFNV�LQ�D�FRXUVH� 0  ����� 6'  ����� 0D[  �����ZDV�PRGHOHG
DV�D�TXDGUDWLF�IXQFWLRQ��,Q�D�TXDGUDWLF�PRGHO�RI�FKDQJH�RYHU�WLPH��WKH�LQWHUFHSW�LV�WKH�SUHGLFWHG
RXWFRPH�ZKHQHYHU�WLPH� ����WKH�OLQHDU�HIIHFW�RI�WLPH�LV�WKH�LQVWDQWDQHRXV�OLQHDU�UDWH�RI�FKDQJH�LQ
WKH�RXWFRPH�SHU�XQLW�WLPH�ZKHQHYHU�WLPH� ����L�H���WKH�VORSH�RI�WKH�WDQJHQW�OLQH�WR�WKH�FXUYH�DW



WKDW�SRLQW�LQ�WLPH���DQG�WZLFH�WKH�TXDGUDWLF�HIIHFW�RI�WLPH�LV�KRZ�WKH�OLQHDU�HIIHFW�RI�WLPH�FKDQJHV
SHU�XQLW�WLPH��L�H���UDWH�RI�DFFHOHUDWLRQ�RU�GHFHOHUDWLRQ��ZKLFK�LV�QRW�FRQGLWLRQDO�RQ�WLPH� ���ZKHQ
LW�LV�WKH�KLJKHVW�RUGHU�SRO\QRPLDO�WHUP�LQ�WKH�PRGHO���7KH�VHFRQG�DQDO\VLV�H[DPLQHG�FKDQJH�LQ
������FROOHFWLYH�HIILFDF\�UDWLQJV�IURP�����VWXGHQWV�QHVWHG�ZLWKLQ����FRXUVHV�VXUYH\HG�DW�DERXW
WKH�PLGSRLQW�DQG�HQGSRLQW�RI�D�FRXUVH��SUHWHVW�SRVWWHVW�GHVLJQ���7KH�WKLUG�DQDO\VLV�H[DPLQHG�WKH
HIIHFW�RI�WKH�LPSRVWHU�V\QGURPH�OHVVRQ�RQ�������WHDP�FRQILGHQFH�UDWLQJV�IURP�WKH�VDPH������
VWXGHQWV�ZLWKLQ����FRXUVHV�DV�LQ�WKH�ILUVW�DQDO\VLV�E\�FRPSDULQJ�WHDP�FRQILGHQFH�UDWLQJV�LQ�WKH
WHDP�FKHFNV�LPPHGLDWHO\�SUHFHGLQJ�DQG�IROORZLQJ�WKH�OHVVRQ��SUHWHVW�SRVWWHVW�GHVLJQ���,Q�HDFK
DQDO\VLV��HIIHFWV�RI�JHQGHU��ZRPDQ�RU�PDQ���FRXUVH��HQJLQHHULQJ��EXVLQHVV��RU�RWKHU���DQG�WKHLU
LQWHUDFWLRQ�ZHUH�H[DPLQHG��7KH�ILUVW�DQG�WKLUG�DQDO\VHV�DGGLWLRQDOO\�FRQVLGHUHG�WKH�VL]H�RI�WKH
WHDP�FRQILGHQFH�/LNHUW�VFDOH����SRLQW�RU���SRLQW��

)RU�HDFK�DQDO\VLV��PRGHO�EXLOGLQJ�EHJDQ�ZLWK�DQ�HPSW\�PRGHO�DQG�SURFHHGHG�WR�DGG�IL[HG�DQG
UDQGRP�HIIHFWV�VWDUWLQJ�ZLWK�ORZHU�OHYHO�SUHGLFWRUV��L�H���WLPH���VWXGHQW���DQG�WKHQ�FRXUVH�OHYHO
SUHGLFWRUV���5DQGRP�HIIHFWV�ZHUH�WHVWHG�ZLWK FKL�VTXDUH GHYLDQFH�WHVWV ZKLFK�FRPSDUH�WKH�ILW�RI
PRGHOV�EHIRUH�DQG�DIWHU�DGGLQJ�UDQGRP�HIIHFWV��(DFK�PRGHO�FRQWDLQHG�UDQGRP�LQWHUFHSWV�DQG
WLPH�VORSHV�IRU�VWXGHQWV�DQG�FRXUVHV��SV���������LQ RUGHU�WR�FRQWURO�IRU�YDULDELOLW\�EHWZHHQ
VWXGHQWV�DQG�EHWZHHQ�FRXUVHV�LQ�FKDUDFWHULVWLFV��LQWHUFHSWV��DQG�FKDQJH��WLPH�VORSHV���)L[HG
HIIHFWV�ZHUH�WHVWHG�ZLWK )�WHVWV�RU :DOG�W WHVWV�ZKHUH DSSURSULDWH��(IIHFW�VL]HV�ZHUH�FRPSXWHG�DV
SVHXGR�5���ZKLFK�GHVFULEHV�WKH�SURSRUWLRQ�RI�UDQGRP HIIHFW�YDULDQFH�UHGXFHG�DIWHU�DGGLQJ
SUHGLFWRUV��)L[HG�HIIHFW�SDWWHUQV�DUH�GHVFULEHG�EHORZ�

5HVXOWV

$QDO\VLV����0HQ�UHSRUW�PRUH�WHDP�FRQILGHQFH�WKDQ�ZRPHQ�HDUO\�LQ�WKH�WHUP��DQG�ZRPHQ
HYHQWXDOO\�FDWFK�XS

7R�H[DPLQH�FKDQJH�LQ�WHDP�FRQILGHQFH�UDWLQJV�RYHU�WLPH��ZKHUH�WLPH�HTXDOV�RUGLQDO�WHDP�FKHFN
ZLWKLQ�D�FRXUVH��FHQWHUHG�DW�WKH�ILUVW�WHDP�FKHFN���ZH�EHJDQ�E\�LQVSHFWLQJ�WKH�UDZ�XQVWUXFWXUHG
WLPH�WUDMHFWRULHV��L�H���REVHUYHG�GDWD�ZLWK�QR�UDQGRP�HIIHFWV���$V�VKRZQ�LQ�WKH�OHIW�SDQHO�RI
)LJXUH����WKH�RYHUDOO�WUDMHFWRU\�DSSHDUV�WR�VKRZ�TXDGUDWLF�FKDQJH��ZKLFK�ZDV�VXSSRUWHG�E\�D
VLJQLILFDQW�TXDGUDWLF�HIIHFW�RI�WLPH��E  �������� 6(  ������� S ������� SVHXGR�5�  ��������
$FFRXQWLQJ�IRU���SRLQW�DQG���SRLQW�/LNHUW�LWHPV�LQGLFDWHG�D�VLJQLILFDQW�OLQHDU�WLPH�[�/LNHUW�LWHP
LQWHUDFWLRQ� )����������� ������ S  ������ SVHXGR�5�  ��������DV�ZHOO�DV�D�WUHQGLQJ�TXDGUDWLF
WLPH�[�/LNHUW�LWHP�LQWHUDFWLRQ� )���������� ������ S  ������ SVHXGR�5�  ��������7KHUHIRUH��WR
DOLJQ�WKH�VFDOHV�RI�WKH�LWHPV��ZH�QRUPDOL]HG�ERWK�E\�GLYLGLQJ�HYHU\�UHVSRQVH�E\�WKH�PD[LPXP
UHVSRQVH�RI���

,PSRUWDQWO\��WKHUH�ZHUH�VLJQLILFDQW�OLQHDU��WLPH� ����DQG�TXDGUDWLF�WLPH�LQWHUDFWLRQV�ZLWK�JHQGHU
�OLQHDU� )���������� ������ S  ������ SVHXGR�5�  �������TXDGUDWLF� )����������� ������ S  ������
SVHXGR�5�  ���������$V�VKRZQ�LQ�WKH�ULJKW�SDQHO�RI )LJXUH����WKH�OLQHDU�HIIHFW�RI�WLPH�ZDV
VLJQLILFDQWO\�PRUH�SRVLWLYH�IRU�PHQ��E  ������� 6(  ������� S ��������WKDQ�ZRPHQ��E  ������� 6(
 ���������,Q�RWKHU�ZRUGV��DW�WKH�ILUVW�WHDP�FKHFN��PHQ¶V�WHDP�FRQILGHQFH�LV�SUHGLFWHG�WR�LQFUHDVH
PRUH�WKDQ�ZRPHQ¶V��7KH�TXDGUDWLF�HIIHFW�RI�WLPH��KRZHYHU��ZDV�VLJQLILFDQWO\�PRUH�QHJDWLYH�IRU
PHQ��E  �������� 6(  �������� S ��������WKDQ�ZRPHQ �E  �������� 6(  �������� S  ��������VXFK
WKDW�WKH�LQFUHDVH�LQ�FRQILGHQFH�IRU�PHQ�OHVVHQHG�RYHU�WLPH�PRUH�VR�WKDQ�IRU�ZRPHQ��LQ�IDFW��WKH



OHVVHQLQJ�RI�LQFUHDVH�LQ�FRQILGHQFH�IRU�ZRPHQ�ZDV�QRW�VLJQLILFDQW���7KH�QHW�UHVXOW�RI�WKHVH
HIIHFWV�FDQ�EH�VXPPDUL]HG�DV�PHQ�UHSRUWLQJ�PRUH�WHDP�FRQILGHQFH�WKDQ�ZRPHQ�HDUO\�LQ�WKH�WHUP�
EXW�WKLV�JUDGXDOO\�FKDQJHV�WR�WKH�SRLQW�WKDW�ZRPHQ�DUH�SUHGLFWHG�WR�HYHQWXDOO\�UHSRUW�PRUH
FRQILGHQFH�WKDQ�PHQ�

7KH�SDWWHUQ�RI�FKDQJH�RYHU�WLPH�IRU�PHQ�DQG�ZRPHQ�GLG�QRW�YDU\�VLJQLILFDQWO\�DFURVV�WKH
HQJLQHHULQJ��EXVLQHVV��RU�RWKHU�FRXUVHV��OLQHDU�WLPH�[�JHQGHU�[�FRXUVH� )�������������� S  �����
SVHXGR�5�  ��������TXDGUDWLF�WLPH�[�JHQGHU�[�FRXUVH� )����������� ������ S  ����� SVHXGR�5�  
��������RU�DFURVV�WKH���SRLQW�DQG���SRLQW�/LNHUW�LWHPV��OLQHDU�WLPH�[�JHQGHU�[�/LNHUW�LWHP� )���
����������� S  ����� SVHXGR�5�  ��������TXDGUDWLF WLPH�[�JHQGHU�[�/LNHUW�LWHP� )���������������
S  ������ SVHXGR�5�  ���������1R�RWKHU�HIIHFWV�ZHUH VLJQLILFDQW�HLWKHU��SV�!������

)LJXUH����1RUPDOL]HG�PHDQ�WHDP�FRQILGHQFH�DV�D�IXQFWLRQ�RI�WLPH��L�H���RUGLQDO�WHDP�FKHFN��
7KH�OHIW�SDQHO�VKRZV�WKH�RYHUDOO�UDZ�JURZWK�WUDMHFWRU\�DJJUHJDWLQJ�RYHU�JHQGHU��FRXUVH��DQG
/LNHUW�VFDOH�IURP�DQ�XQVWUXFWXUHG�PRGHO��L�H���QRW�DFFRXQWLQJ�IRU�FOXVWHULQJ�RI�UHVSRQVHV�LQ
VWXGHQWV�ZLWKLQ�FRXUVHV���7KH�ULJKW�SDQHO�VKRZV�WKH�TXDGUDWLF�JURZWK�WUDMHFWRULHV�IRU�ZRPHQ
DQG�PHQ�IURP�D�UDQGRP�HIIHFWV�PRGHO��ZLWK�UDQGRP�LQWHUFHSWV�DQG�WLPH�VORSHV�IRU�ERWK
VWXGHQWV�DQG�FRXUVHV�

$QDO\VLV����7KH�FROOHFWLYH�HIILFDF\�UDWLQJV�DUH�QR�GLIIHUHQW�FRPSDULQJ�PLGWHUP�WR
HQG�RI�WHUP

2YHUDOO��FROOHFWLYH�HIILFDF\�UDWLQJV�DW�PLG�WHUP��0  ������� 6(  ������ZHUH�QRW�VLJQLILFDQWO\
GLIIHUHQW�IURP�WKRVH�DW�WKH�HQG�RI�WKH�WHUP��0  ������� 6(  ������ )��������� ������ S  ������
SVHXGR�5�  ��������QRU�ZDV�WKHUH�DQ�LQWHUDFWLRQ�ZLWK JHQGHU� )��������� ������ S  ������
SVHXGR�5�  ��������RU�FRXUVH� )������������� S  ������ SVHXGR�5�  ��������7KH�WKUHH�ZD\
LQWHUDFWLRQ�DOVR�ZDV�QRW�VLJQLILFDQW� )���������� �� S  ������ SVHXGR�5�  ��������1R�RWKHU�HIIHFWV
ZHUH�VLJQLILFDQW��SV�!������

$QDO\VLV����)ROORZLQJ�WKH�LPSRVWHU�V\QGURPH�OHVVRQ��WHDP�FRQILGHQFH�UDWLQJV�LQFUHDVHG�IRU
PHQ�EXW�QRW�ZRPHQ

2YHUDOO��WKH�WHDP�FRQILGHQFH�UDWLQJV�SUHFHGLQJ�WKH�LPSRVWHU�V\QGURPH�OHVVRQ��0  ������ 6(  
������ZHUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�SRVW�OHVVRQ��0  ������ 6(  ������� )������������� S
 ������ SVHXGR�5�  ��������+RZHYHU��DV�VKRZQ�LQ�)LJXUH ���WKHUH�ZDV�D�VLJQLILFDQW�LQWHUDFWLRQ�RI



SUH��SRVW�OHVVRQ�UDWLQJV�DQG�JHQGHU� )��������� ������ S  ������ SVHXGR�5�  ��������VXFK�WKDW
WHDP�FRQILGHQFH�LQFUHDVHG�IROORZLQJ�WKH�OHVVRQ�IRU�PHQ��E  ������ 6(  ������ S ��������ZKHUHDV
WHDP�FRQILGHQFH�ZDV�XQDIIHFWHG�IRU�ZRPHQ��E  ������ 6(  ������ S  ��������7KLV�SDWWHUQ�ZDV
FRQVLVWHQW�DFURVV�FRXUVHV��HQJLQHHULQJ��EXVLQHVV��DQG�RWKHUV�� )��������� ������ S  ������
SVHXGR�5�  ��������DQG�GLG�QRW�GHSHQG�RQ�WKH�WHDP FRQILGHQFH�/LNHUW�VFDOH�KDYLQJ�ILYH�YHUVXV
QLQH�SRLQWV� )��������� ������ S  ������ SVHXGR�5�  ��������1R�RWKHU�HIIHFWV�ZHUH�VLJQLILFDQW��SV
!������

)LJXUH����0HDQ�WHDP�FRQILGHQFH�UDWLQJV�EHIRUH
�SUHWHVW��DQG�DIWHU��SRVWWHVW��WKH�LPSRVWHU
V\QGURPH�OHVVRQ�IRU�ZRPHQ�DQG�PHQ��(UURU
EDUV�UHSUHVHQW�������VWDQGDUG�HUURU�

'LVFXVVLRQ�DQG�LPSOLFDWLRQV

,Q�WKHVH�DQDO\VHV��ZH�ILQG�VWXGHQWV�UHSRUWLQJ�IDLUO\�VWDEOH�WHDP�FRQILGHQFH�DQG�FROOHFWLYH�HIILFDF\
RYHU�WKH�FRXUVH�RI�WKHLU�VHPHVWHU�SURMHFWV��UHVXOWV�WKDW�VHHP�WR�KROG�ERWK�LQ�ILUVW�\HDU�HQJLQHHULQJ
GHVLJQ�FRXUVHV�DQG�RWKHU�FRXUVHV�DW�RXU�LQVWLWXWLRQ��:KLOH�ERWK�PHQ�DQG�ZRPHQ�VKRZHG�WKLV
JHQHUDO�SDWWHUQ��ZH�ILQG�WKDW�ZRPHQ¶V�UDWLQJV�LQFUHDVH�RYHU�WKH�FRXUVH�ZKHUHDV�PHQ¶V�LQFUHDVH
PRUH�TXLFNO\��WKHQ�SHDN�DQG�IDOO�EDFN�RII��:H�DOVR�ILQG�WKDW�D�WDLORUHG�OHVVRQ�RQ�LPSRVWHU
V\QGURPH�LV�UHODWHG�WR�DQ�LQFUHDVH�LQ�PHQ¶V�UDWLQJV�RI�WHDP�FRQILGHQFH��EXW�QRW�ZRPHQ¶V��7KRXJK
GLIIHUHQFHV�LQ�WKH�WHDP�FRQILGHQFH�WUDMHFWRU\��DQDO\VLV����DQG�DQ�LQWHUDFWLRQ�ZLWK�RXU�OHVVRQ
LQWHUYHQWLRQ��DQDO\VLV����DUH�VWDWLVWLFDOO\�VLJQLILFDQW��WKH�HIIHFW�VL]HV�RQ�WKHVH�UHVXOWV�DUH�VPDOO�
RYHUDOO��ERWK�PHQ�DQG�ZRPHQ�JHQHUDOO\�UHSRUW�IHHOLQJ�IDLUO\�KLJK�WHDP�UHIHUHQFHG�HIILFDF\��$V
FRPSDUHG�ZLWK�SULRU�ZRUN�LQ�67(0�VKRZLQJ�PRUH�VWDUN�VHOI�HIILFDF\�GLIIHUHQFHV�EHWZHHQ�PHQ
DQG�ZRPHQ��WKH�WHDP�EDVHG�SHGDJRJLHV�LQ�XVH�DFURVV�WKHVH�7DQGHP�FRXUVHV�PD\�EH�DQ
DWWHQXDWLQJ�IDFWRU��,QGHHG��FRXUVHV�WKDW�W\SLFDOO\�HPSOR\�KLJK�VWDNHV�H[DPV�VKRZ�GLVSDUDWH
RXWFRPHV�IRU�IHPDOH�VWXGHQWV�LQ�WHUPV�RI�ERWK�VHOI�HIILFDF\�DQG�JUDGHV�>��@��>��@�

(VSHFLDOO\�ZLWK�UHVSHFW�WR�WKH�REVHUYHG�GLIIHUHQFHV�LQ�WUDMHFWRU\�RI�WHDP�FRQILGHQFH��WKHVH
ILQGLQJV�DUH�QRW�SDUWLFXODUO\�VXUSULVLQJ�LQ�WKH�FRQWH[W�RI�UHODWHG�ZRUN�RQ�JHQGHU�DQG�VHOI�HIILFDF\�
+LUVFKILHOG�DQG�&KDFKUD�>��@��IRU�H[DPSOH��UHFHQWO\�UHSRUWHG�D�VWXG\�RI�ILUVW�\HDU�HQJLQHHULQJ
GHVLJQ�VWXGHQWV�YHU\�VLPLODU�WR�WKH�HQJLQHHULQJ�SRSXODWLRQ�RI�LQWHUHVW�KHUH�VKRZLQJ�WKDW�PHQ�KDG
KLJKHU�FRQILGHQFH�DQG�VHOI�HIILFDF\�VFRUHV�LQ�WKH�EHJLQQLQJ�RI�WKH�WHUP�EXW�WKDW�ZRPHQ�FORVHG
WKLV�JDS�E\�WKH�HQG�RI�WKH�FRXUVH��0DUUD�DQG�FROOHDJXHV�>��@�UHSRUWHG�D�VLPLODU�UHVXOW�IRU�ZRPHQ



LQ�HQJLQHHULQJ�SURJUDPV��$OWKRXJK�WKLV�VWXG\�ZDV�FRQGXFWHG�RYHU�WKH�EURDGHU�WLPHVFDOH�RI�D�IXOO
DFDGHPLF�\HDU��WKHVH�UHVHDUFKHUV�VWLOO�IRXQG�ZRPHQ�LQFUHDVLQJ�LQ�WHUPV�RI�VHOI�HIILFDF\�GHVSLWH�D
VLJQLILFDQW�GHFUHDVH�LQ�IHHOLQJV�RI�LQFOXVLRQ��2YHUDOO��ZH�KDYH�LGHQWLILHG�PHQ�DQG�ZRPHQ
SDWWHUQLQJ�LQ�IDLUO\�VLPLODU�ZD\V�UHJDUGLQJ�FRQILGHQFH�LQ�WHDP�VXFFHVV�

$V�VWDWHG��WKH�HIIHFW�VL]HV�IRU�WKH�JHQGHUHG�SDWWHUQV�ZH�KDYH�LGHQWLILHG�DUH�UHODWLYHO\�VPDOO�
QRQHWKHOHVV�ZH�KLJKOLJKW�VRPH�SRWHQWLDO�SHGDJRJLFDO�LPSOLFDWLRQV��-XVW�DV�VHOI�HIILFDF\�LV
PDOOHDEOH�DQG�VXEMHFW�WR�WKH�HIIHFWV�RI�WDUJHWHG�LQWHUYHQWLRQV��UHVHDUFKHUV�KDYH�VKRZQ�WKDW
FROOHFWLYH�HIILFDF\�FDQ�EH�SRVLWLYHO\�DIIHFWHG�E\�VKRUW�HGXFDWLRQDO�VHVVLRQV�RQ�JURXS�ZRUN�DQG
FRRSHUDWLYH�OHDUQLQJ�>��@��>��@��,PSRUWDQWO\��WKHVH�LQWHUYHQWLRQV�ZHUH�GLUHFWHG�ERWK�DW�VWXGHQWV
DQG�LQVWUXFWRUV��2XU�WHDP�KDV�D�VLPLODU�JRDO�WR�GHYHORS�PRUH�DQG�HVSHFLDOO\�WDLORUHG�7DQGHP
FRQWHQW�IRU�LQVWUXFWRUV��SDUWO\�LQ�UHFRJQLWLRQ�WKDW�ZH�PXVW�NHHS�D�FULWLFDO�H\H�RQ�WKH�H[WHQW�WR
ZKLFK�ZH�VHHN�WR�VXSSRUW��FKDQJH��VWXGHQWV�YHUVXV�FKDQJLQJ�WKH�OHDUQLQJ�HQYLURQPHQWV�WR�ZKLFK
WKH\�DUH�H[SRVHG�

'HYHORSLQJ�7DQGHP�FRQWHQW��VXFK�DV�D�OHVVRQ��RQ�WKH�UHODWLRQVKLS�EHWZHHQ�FRQILGHQFH�DQG
DELOLW\�PD\�EH�D�XVHIXO�SDWKZD\�IRU�PLWLJDWLQJ�WKH�VPDOO�JHQGHUHG�SDWWHUQV�ZH�LGHQWLILHG�KHUH�
7KH�'XQQLQJ�.UXJHU�HIIHFW�>��@��IRU�H[DPSOH��GHVFULEHV�WKH�SKHQRPHQRQ�RI�EHLQJ�LJQRUDQW�RI
RQH¶V�RZQ�LJQRUDQFH��:LWK�WKH�JRDO�RI�PLWLJDWLQJ�RYHUFRQILGHQFH��SDUWLFXODUO\�IRU�PHQ�DQG
SHUKDSV�HVSHFLDOO\�IROORZLQJ�WKH�LPSRVWHU�V\QGURPH�OHVVRQ���D�OHVVRQ�RQ�WKH�'XQQLQJ�.UXJHU
HIIHFW�PLJKW�KHOS�DGGUHVV�JHQGHUHG�GLIIHUHQFHV�LQ�WHDP�FRQILGHQFH�DQG�FROOHFWLYH�HIILFDF\�
,QFUHDVLQJ�VWXGHQWV¶�DZDUHQHVV�RI�WKHVH�FRQFHSWV�PD\�DFW�DV�DQ�LPSRUWDQW�PHGLDWRU�RI�WHDP
VXFFHVV�>��@��,Q�IXWXUH�ZRUN�ZH�ZLOO�DOVR�UHODWH�VWXGHQW�UDWLQJV�RI�WHDP�FRQILGHQFH�DQG�FROOHFWLYH
HIILFDF\�ZLWK�H[WHUQDO�PHWULFV�RI�WHDPZRUN�VXFFHVV�

$FNQRZOHGJHPHQWV

7KLV�ZRUN�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�VWXGHQWV�ZKR�KDYH�XVHG�7DQGHP�DQG�RXU
IDFXOW\�FRXUVH�SDUWQHUV��5RELQ�5��)RZOHU��/DXUD�.��$OIRUG��DQG�6WHSKDQLH�$��6KHIILHOG�DUH�WKH
IDFXOW\�OHDGV�UHVSRQVLEOH�IRU�WKH�FRQFHSWXDO�IRXQGDWLRQ�DQG�LQVSLUDWLRQ�RI�7DQGHP��ZKLOH�GHVLJQ
DQG�GHYHORSPHQW�KDYH�EHHQ�OHG�E\�WKH�&HQWHU�IRU�$FDGHPLF�,QQRYDWLRQ��LQ�SDUWLFXODU�WKH
VRIWZDUH�GHYHORSPHQW�DQG�EHKDYLRUDO�VFLHQFH�WHDPV��5HODWHG�H[SORUDWRU\�GDWD�DQDO\VHV�ZHUH
FRQGXFWHG�E\�$OEHUW�0��/HH��D�IRUPHU�&$,�JUDGXDWH�VWXGHQW�IHOORZ�DQG�(ULQ�0XUUD\�VXSSRUWHG
GDWD�DFTXLVLWLRQ��)XQGLQJ�ZDV�SURYLGHG�E\�WKH�&ROOHJH�RI�(QJLQHHULQJ�(GXFDWLRQDO�,QQRYDWLRQ
$FFHOHUDWRU�SURJUDP�DQG�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ��'8(�����������$Q\�RSLQLRQV�
ILQGLQJV��DQG�FRQFOXVLRQV��RU�UHFRPPHQGDWLRQV�H[SUHVVHG�LQ�WKLV�PDWHULDO�DUH�WKRVH�RI�WKH�DXWKRUV
DQG�GR�QRW�QHFHVVDULO\�UHIOHFW�WKH�YLHZV�RI�WKH�16)�

5HIHUHQFHV

>�@ $��%DQGXUD� 6RFLDO�)RXQGDWLRQV�RI�7KRXJKW�DQG $FWLRQ��$�6RFLDO�&RJQLWLYH�7KHRU\�
(QJOHZRRG�&OLIIV��1-��3UHQWLFH�+DOO�������

>�@ &��0��9RJW��'��+RFHYDU��DQG�/��6��+DJHGRUQ��³$�6RFLDO�&RJQLWLYH�&RQVWUXFW�9DOLGDWLRQ�
'HWHUPLQLQJ�:RPHQ¶V�DQG�0HQ¶V�6XFFHVV�LQ�(QJLQHHULQJ�3URJUDPV�´ 7KH�-RXUQDO�RI
+LJKHU�(GXFDWLRQ��YRO������QR�����SS�����±�����0D\ ������GRL����������MKH�����������

>�@ $��%DQGXUD� 6HOI�(IILFDF\��7KH�([HUFLVH�RI�&RQWURO� 0DFPLOODQ�������



>�@ )��3DMDUHV��³6HOI�(IILFDF\�%HOLHIV�LQ�$FDGHPLF�6HWWLQJV�´ 5HYLHZ�RI�(GXFDWLRQDO�5HVHDUFK�
YRO������QR�����SS�����±�����'HF��������GRL����������������������������

>�@ 3��5��3LQWULFK�DQG�(��9��GH�*URRW��³0RWLYDWLRQDO�DQG�VHOI�UHJXODWHG�OHDUQLQJ�FRPSRQHQWV�RI
FODVVURRP�DFDGHPLF�SHUIRUPDQFH�´ -RXUQDO�RI�(GXFDWLRQDO 3V\FKRORJ\��YRO������QR�����SS�
��±����������GRL����������������������������

>�@ *��9��&DSUDUD��0��9HFFKLRQH��*��$OHVVDQGUL��0��*HUELQR��DQG�&��%DUEDUDQHOOL��³7KH
FRQWULEXWLRQ�RI�SHUVRQDOLW\�WUDLWV�DQG�VHOI�HIILFDF\�EHOLHIV�WR�DFDGHPLF�DFKLHYHPHQW��$
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